Diabetic nephropathy is the leading cause of renal failure in developed and developing countries. Earlier, more sensitive and specific markers of kidney damage might help diagnose and treat diabetic nephropathy at an earlier stage to prevent the progression to renal failure.
Introduction
Diabetic nephropathy occurs in approximately one-third of all people with diabetes and is the leading cause of renal failure in developed and developing countries [1] . Clinically, the first sign of diabetic nephropathy is considered to be microalbuminuria [2] . Although microalbuminuria in diabetic patients is considered to be the best predictor of progression to end-stage renal disease [3] ; earlier, more sensitive and specific markers of kidney damage might help diagnose and treat diabetic nephropathy at an earlier stage to prevent the progression to renal failure [1] .
The glomerular capillary wall consists of three distinct but closely interacting layers: the fenestrated endothelium, with its glycocalyx; the podocytes, with their interdigitated foot processes and slit diaphragms; and the intervening glomerular basement membrane (GBM) [4] . The presence of microalbuminuria indicates the involvement of all of these three components in filtration-barrier injury [5] .
Type 1 diabetics have reduced systemic glycocalyx volume, which coincides with the onset of microalbuminuria [6] . Human podocytes (Pods) have been demonstrated to be functionally and structurally injured in the natural history of diabetic nephropathy [7] Podocalyxin is one of the specific markers for Pods; therefore, the presence of urinary podocalyxin (U-PCX) reflects specific Pod injury that is unrelated to the other two elements (endothelial layer and GBM). It appears reasonable that Pod injury alone is present before the appearance of microalbuminuria [8] .
The aim of this work is to detect early changes in glomerular basement membrane in children with type 1 diabetes mellitus.
Patients and methods
This study included 170 children, divided into 2 groups: Group (1); 120 with diabetes mellitus type -1 and were furtherly subdivided into normoalbuminuric and microalbuminuric groups. Group (2); 50 apparently healthy children serving as controls matched in age and sex. Diabetic children were selected from the Diabetes Clinic at our University Hospital, during the period from May 2014 to January 2017.children aged from 5-18 years and duration of diabetes more than 4 years included in the study. Diabetic children less than 5 years and more than 18 years with duration of diabetes less than 4 years were excluded. Control subjects were chosen to be clinically free. The study and control group included in our study were subjected to complete history taking, through clinical examination with stress on anthropometic measures and blood pressure evaluation.
They were also subjected to some laboratory investigations including renal function tests, glycosylated haemoglobin (HbA1c), urinary albumin excretion by detecting albumin creatinine ratio (ACR) measured in a random urine specimen, Glomerular filteration rate (GFR) was calculated using the original Schwartz equation with a creatinine value: GFR (ml/min/1. 73 m 2 ) = (0. 41 × Height in cm) / Creatinine in mg/dl [9] and urinary podocalyxin (U-PCX) by EIA.
Detection of microalbuminuria: a spot urine specimen, using first voided urine in the morning, was collected from each patient to detect ACR (albumin / creatinine ratio). Microalbuminuria is defined as an ACR between 30-299 mg/g [10] . Assessment of HbA1c % as a parameter of glycemic control: HbA1c using resin column chromatography. Kit contents were supplied by TECO DIAGNOSTICS, California; USA. Quantitaive determination of urinary Podocalyxin by EIA 
Results
Clinical data of diabetic and control groups illustrated in table 1 showed that there was significant difference in systolic and diastolic blood pressure with P value < 0. 019 and P < 0.016 respectively between the diabetic and control group. As regard GFR, HbA1c and U-PCX: there were statistically high significant difference between both groups (P < 0. 000). Finally, there was moderate significant difference in serum creatinine (P < 0. 006) and ACR (P < 0. 001) between both groups.
Correlation between U-PCX (urinary podocalyxin) and duration of DM, GFR, HbA1C and ACR illustrated in table 2 showed that there was significant correlation between U-PCX and HbA1c (r = 0. 577 and P < 0. 02) and there was high positive significant correlation between U-PCX and ACR (r = 0. 554 and P < 0. 000) in diabetic children. On the other side, there were no significant correlation between U-PCX and each of: duration of diabetes (r = 0. 077 and P = 0. 559) and GFR (r = 0. 259 and P = 0. 327).
Our results showed that microalbuminuric children (42 children) had highly significant U-PCX than normoalbuminuric (78 children) ones. It also showed that both groups had highly significant U-PCX than the control group (figure 1). Sensitivity and specificity of U-PCX in all patients, normoalbuminuric and microalbuminuric diabetics with sensitivity 76.7% in all patients, 64.1% in normoalbuminuric group and 100% in microalbuminuric group with specificity 100% in all groups as showed in table 3. geget (2019) Volume 14 -Issue 2 Print ISSN : 1687 -613X -Online ISSN : 2636 -3666
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Discussion
Podocytes are key structural elements of the glomerular filtration barrier. It is accepted that podocytes' injuries play an essential role in the progression of diabetic kidney disease [12] in urine can be found in diabetic patients with micro-and macroalbuminuria [13] .
In our study, diabetic patients have been divided into normoalbuminuric group and microalbuminuric group according to their urinary albumin excretion measured by ACR to make it easy in studying some correlations.
In our study, we found that children with diabetes had significantly greater U-PCX values than healthy controls which is consistant to Zheng et al, [14] results which revealed that urinary synaptopodin, podocalyxin, CD2-AP, α-actin4, and podocin mRNA were significantly increased in DN patients compared with healthy controls
We also found that there were significant positive correlation between urinary podocalyxin and both of: urinary albumin excretion (ACR) (r = 0.554, P < 0.000) and HbA1c (r = 0.577, P < 0.02) which is consistant to earlier studies by Jonathan, [15] and Hara et al, [8] .
In a study done for patients with type 1 and 2 diabetes, Jonathan [15] found similar significant correlations between podocalyxin and albuminuria (r = 0.452, P < 0.001) and between urinary mRNA expression of podocalyxin and HbA1c (r = 0. 441, P < 0. 001), a finding that likely reflects the injury of uncontrolled hyperglycemia and associated mechanisms on the filtration barrier.
Hara et al, [8] in a study done to patients with various glomerular diseases and patients with type 2 diabetes observed the same correlations between U-PCX and HbA1c and urinary albumin levels which might indicate that a hyperglycaemic state causes glomerular capillary -barrier damage as demonstrated by the increased excretion of u-PCX and albuminuria.
In our study we observed that there were no significant correlation between U-PCX and eGFR (P = 0. 327). In contrast to our study, Zheng et al, [14] observed that estimated GFR correlate negatively with podocalyxin expression (r = − 0. 349, p = 0.01) in a study investigated expression of podocyteassociated genes (as podocalyxin and other genes) in urinary sediment and their relation to disease severity in patients with DN. In his study he used a specific technique (real-time PCR) which has the benefits of excellent sensitivity, quantification, and reproducibility, and it is able to measure low-abundance genes from even one single cell.
In agreement with our results Hara et al, [8] observed the same results as ours and concluded that changes in eGFR typically reflect deranged renal function only in the advanced stages of the kidney disease (when functioning nephrons are lost) not in the earlier stages and if the presence of u-PCX reflects Podocyte injury in the earlier stages of kidney disease, the lack of correlation between eGFR and u-PCX levels is understandable.
Hara et al, [8] found that urinary podocalyxin was higher in 53. 8% patients at the normoalbuminuric stage, 64.7% at the microalbuminuric stage and 66.7% at the macroalbuminuric stage which is consistant to our study which revealed that 64.1% of patients had high levels of U-PCX at the normoalbuminuric stage above the cut off value.
Conclusion
We conclude that urinary podocalyxin could be more sensitive and specific marker of kidney damage than microalbuminuria and thus it could be a useful biomarker for detecting early diabetic nephropathy. Also, U-PCX correlate positively with HbA1c concluding that hyperglycaemic state geget (2019) Volume 14 -Issue 2 Print ISSN : 1687 -613X -Online ISSN : 2636 -3666
Copyright 2019. All rights served ©ESPNT ( geget ) 11 may cause glomerular damage in early stage of diabetic nephropathy and that duration of diabetes may not play a role in that process.
Recommendations
From our study we recommend that  Determination of urinary podocalyxin in diabetic children is considered to be a noninvasive technique for early detection of diabetic nephropathy.  More studies should be done to closely evaluate U-PCX in diabetics since beginning of the disease and follow up in different stages of nephropathy. 
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